Within medicine, there is a growing focus on understanding the care that is provided at the end of life (1) . Although the ability to capture preferences for life-sustaining treatments in routinely collected healthcare data is limited, one existing option is the International Classification of Diseases, Ninth Revision (ICD-9), code V49.86, signifying "do-not-resuscitate status." This code may potentially be used to examine the care of patients with do-notresuscitate (DNR) status (2, 3) ; to examine trends, patterns, and variation in end-of-life decision making (4); or potentially to adjust for patient preferences when examining the quality of care (5) . However, performance characteristics for this code are unknown. Therefore, we performed a single-center validation study to determine the sensitivity and specificity of the V49.86 code for identifying whether hospitalized patients had a DNR status at any time during their hospitalization. We hypothesized that the code would be specific but not sensitive for the presence of DNR status.
Methods
This study was approved by the Columbia University Medical Center (CUMC) Institutional Review Board (IRB-AAAP2112 New York, NY). Written informed consent was waived. Data for this study were extracted from the CUMC Clinical Data Warehouse, a repository of electronic medical records for all hospitalizations at CUMC. We included all adult admissions (age >18 yr) from August 1, 2013, through August 31, 2015, including repeat hospitalizations. We collected demographic and clinical variables, including age, sex, race, whether patients were admitted to an intensive care unit (ICU), discharge destination, and all diagnoses received during the hospitalization. Although our unit of analysis was a hospitalization, we use the term patients in this letter to refer to hospitalizations. At CUMC, specific note templates are routinely used to document DNR status within the electronic medical record, whereby completion of the note automatically generates a DNR order in the patient's chart. (DNR orders also may be entered separately.) We identified 1) whether a patient had DNR status documented either by a DNR note and/or by a DNR order and 2) whether a patient had a V49.86 code (Figure 1 ). Because timing of DNR orders identified with the V49.86 code may be unclear, we also determined when DNR notes and orders were placed in relation to the admission date. The reference standard for this study was the presence of a DNR note and/or a DNR order in the Clinical Data Warehouse database. To validate our reference standard, we reviewed 50 charts labeled as having documented DNR status and looked for the physical presence of a DNR note or order, as well as 50 charts labeled as not having documented DNR status to confirm absence of a note or order. We specified a priori that the reference standard would be considered adequate if the DNR note had a positive predictive value (PPV) and negative predictive value (NPV) greater than 90%. For the V49.86 code, all diagnosis fields were searched for the presence of the code, and any use was counted.
We calculated sensitivity, specificity, positive and negative predictive value, positive and negative likelihood ratios, and the area under the receiver operating characteristic curve for the V49.86 code. We also calculated these characteristics for several predefined subgroups to determine if the performance of the code differed, including 1) patients who did and those who did not die during hospitalization, 2) patients who were and those who were not admitted to the ICU, 3) patients stratified by Charlson comorbidity index, 4) patients with metastatic cancer, and 5) patients with conditions for which in-hospital mortality is reported as a measure of the quality of care (pneumonia, heart failure, acute myocardial infarction [AMI], chronic obstructive pulmonary disease [COPD] , and stroke). Database management and analyses were performed using SAS 9.4 (SAS Institute) and Stata 13.1 (StataCorp) software.
Results
During the study period, there were 100,910 hospitalizations at CUMC of 68,657 different patients, of whom 7,369 (7.3%) had documented DNR status and 5,428 (5.4%) had a diagnosis code of V49.86. DNR status was documented within 24 hours of admission in approximately half (54.7%; n = 4,027) of patients with a DNR order and approximately half of patients with a V49.86 code billed (54.0%; n = 2,931). Compared with the overall cohort, patients who had documented DNR status or a diagnosis code of V49.86 were more likely to be older; to have a higher number of comorbidities; to have a diagnosis of cancer, pneumonia, AMI, COPD, or stroke; to be discharged to hospice or a skilled nursing facility; or to have died during hospitalization ( Table 1) .
The reference standard had a PPV of 100% and NPV of 100% when compared with gold standard manual chart review. The V49.86 code had high specificity (99.7% [99. 6- (Table 2) .
Discussion
In a single academic medical center, we found that the ICD-9 code V49.86 was highly specific and moderately sensitive in identifying hospitalized patients with a DNR status. The V49.86 code performed similarly to or better than other ICD-9 diagnosis codes, which generally have had high specificity but low sensitivity for identifying patients with a given condition (6) (7) (8) (9) (10) . Performance of the code was stable across various subgroups of patients, with small variation in sensitivity for patients with certain conditions. Despite its relative accuracy, the code did not discriminate the timing of DNR status, which may limit its utility because early DNR status is more likely to reflect preexisting preferences for treatment, whereas DNR status occurring later in hospitalization may reflect patient preferences, clinical decline, and/or the quality of care delivered. Our study does have limitations because our findings arise from a single center. Also, we did not evaluate the equivalent ICD-10 code (Z66 "Do-not-resuscitate") that is now largely used, though prior studies have demonstrated a similar performance between equivalent ICD-9 and ICD-10 codes (11) (12) (13) . Given the observed performance characteristics, we recommend that the V49.86 code be used for studies designed to capture the general epidemiology of patients with DNR status (e.g., evaluating secular trends and variation in DNR orders). However, given that administrative data cannot reliably determine timing of DNR status within a hospitalization, this code should not be used for risk adjustment within a hospitalization, though prior DNR may be used for risk adjustment in longitudinal studies.
Interpretation of Spirometry in Saskatchewan First Nations Adults
To the Editor:
The Canadian First Nations and Inuit communities bear a large burden of respiratory disease, with increased rates of smoking, respiratory infections, asthma, chronic obstructive lung disease, and hospitalizations (1). Identification of respiratory disease and classification has relied on spirometric reference values from white individuals, or in the case of the Global Lung Initiative (GLI) dataset, "other" (2), because there are no published reference values for Canadian First Nations individuals. Several studies have suggested that spirometric values for Canadian Inuit populations may be different from those for white populations (3-7), but these observations are not consistent (7) (8) (9) (10) . This study investigated whether lung function measured in Plains Cree adults differed from that expected in white adults. Part of the data reported in this letter was presented at the 2014 American Thoracic Society International Conference in abstract form (11) .
Methods
We conducted a voluntary survey of Saskatchewan Plains Cree adults aged 18 years and older. Exclusion criteria were physician diagnosis of lung disease, current respiratory infection, dialysis, congestive heart failure, and inability to perform spirometry. Those reporting respiratory diseases were included if there was no spirometric evidence of obstruction or restriction and no current symptoms. Spirometry was performed using an Easy on-PC spirometer (ndd Medical Technologies, Inc.) following American Thoracic Society/European Respiratory Society guidelines (12) . Forced expiratory volume in 1 second (FEV 1 ), forced vital capacity (FVC), and flow-volume graphs were reviewed and graded separately (13) by two readers (M.E.F. and B.L.G.) to exclude unusable results. z-Scores were calculated using the 2012 GLI spirometric reference equations for white individuals (2) .
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